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TABLE 2.-Free-air resrcltant winds (m.  p.  8.) during October, 1916 

N. 65' W. 
N. 41' W. 
N. suo w. 
N. 65' W. 
N. 8.50 w. 

N. 83' 11 . 
N. h20 w. 
N. 750 \v. 
N. iW IV. 

N. r i o  y. 

Drexel. Nebr. Due West, 8. 'r. Ellendale. N .  Dat. Oroesbeck. Tex. Royal Center, Ind. 
(217 meters) (444 meters) (141 meters) (225 meters) - __ . ____ ___ Altitude - 

&$A) Mean 8-year mean 
. . - -__ ... _. 

1. i 
3. 5 
1. 2 
% a  
ti. 4 

x. 2 
10. Y 
13. S 
li. 5 
31 5 

_.____.._______..__ 

TABLE 3.-Mean free-air temperatures, relative humidities, vapor 
pressures, and resultant winds during October, 1996, at Wash- 
ington, D. C .  

- __ _- -_ 
Navnl Air Station (i metersj 

Vapor 
pressure 

(mh) 

10.03 
8.03 

i. 44 
6.91 
6.48 
5.93 
4. & 
3. ti9 
2.76 
2 s2 

a 21 

. . - - 

Wenth~r Ilureaii 
(34 meters) 

Winrl 

T H E  WEATHER ELEMENTS 
By P. C. DAY, In  Charge of Ilivision 

PRESSURE AND M N D S  

Cyclonic areas during the first half of tlie month origi- 
nated niostly in the Southwest, were niainly ill-defined, 
but . .  frequently . were attended by widely clistributed 
precipitation. 

During the latter hall cyclonic activity shifted to more 
northern districts and most storms entered the United 
States from the Canadian Northwest, frequently well 
east of their usual course and at times followed each other 
in rapid succession. 

No cyclonos appear to have entered the United States 
via the North Pacific States, a condition rarely esisting 
in October. 

in most districts 
eastward, it was particularly 
and Ohio Valley States and 

the number of days with 
ever observed in October. 
also frequent, but mostly 

States it was both 

Oyer the Sout,liern Stmates it! was usually associated 
w-ibh the general low-pressure conditions existin in that 
region near blie middle of the month and again a 7) out the 
middle of the last decnde. 

West of t,he Rocky Mountsins cyclonic actirity was at a 
low ebb clue to ant.icyclonic conditions off the Pacific 
coast, and t,here W\;'AS generally 1itt.le recipitation over the 
northern districts, h i t  over sout P iern C!ulifornia and 
neilr-hy portions cif A4rizonn sonie unusunlly heavy 
r:i.ins occurred : h u t !  t.lie 3d t,o Gth, and iniportant 
falls were reported from innnv parts of the plateau 
and Pncific const secbions from tlie 9th to 15th. 

Anticyclones pe.rsist.ed to n considerable degree. over the 
upper Ihssouri Vnlley and northern Rocky Mountain 
region, and severn.1 of unusual int,ensity for so early in the 
cool senson iiioved southcastward into the centra.1 and 
eastern districbs. The first, bringing important changes 
in t.eniper:it.ure a.nd interruplion to the yvt i len t  rniny 
conditions, w i s  cent,rd over the niiddle fissouri Valley 
on the niorning of t,lie C)tli m c l  iiiored ra idly t.0 the 
south dt,ln.nt.ic cotst, by the 11 t,h, ntkende cp by decided 
fidls in tempernt,ure, the first, killing frosts of t,lie season 
owr extensive port.ions of t$e interior, and light frost,s in 
in soine nortliern pnrt.ions of the c.ot,t,oii-growing States. 

Another est.ensive :i.nt.icyclone cnterecl the upper 
Missouri V;!lle;v on the morning of the 1St.h and it too 
moved sout.lienst.w-.? rd. reaching the Gulf cot& by the 
Wt,li. This likewise was at,t,eiided by shn.rp fadls in 
t,em er:it,ure, while fr0st.s occurred solliewhat farther 

The most important nnticyclone, however, entered 
the northern Rockj- Mount.nin region on t,he morning of 
t,he 27 t,h and gradunlly overspread tolie entire country 
fro111 the Rocky Mounbnins enstward during the closing 
dugs of the mont.11. During it.s east,u-ard rogress t,he 
lowest. t.eiiiperat,ures ever observed in Octo E er occurred 
over large areas from t,he iiiidclle and northern lams 
enstu-a.rd to tlie Ohio Valley and portions of the 8orth- 
eastern States, and freezino temperatures est.ended to the 
middle portions of the Guk States. 

Tlie arernge pressurcs were highes t! over the northern 
Gre:tt Plains nnd they mere generally a.bove nornial from 
t:he far Northwest eastwsrcl to t.he upper Lakes and 
genertilly over the middle and southern phins. Over 
most districbs from the Great Lakes, Ohio and lower 
Mississi pi Valleys csstward t.he merage pressures were 
iiiniiily [elow nnrnial, the deficiencies increasing toward 
tlw Canndian Maritinie Provinces. Over the greater 
part of tlie plateau and Pacific Coa.st States t.he average 
pressures were below nornin.1. 

sout, P 1 than in the preceding case. 
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Com ared with September the abvera e ressures were 

considerably lower over east,ern Canada and the North- 
eastern States. 

High winds over extensive areas were confined mainly 
to the Great Lakes re ion and North Atlant,ic coast,, 
though local st.orms 07 some severity were re orted 
from limited areas in many c1istrict.s froin t,he Eock- 
Mountains east.wa.rd. The greatest number was re- 
ported on the 24t.h and 25t,h whon considerable dnninge 
occurred over southern and eastern dist.rie.t.s. a seven' 
tornado occurrin in the early morning of the 25th in 

heavy damage t,o property; also, in t,lie vicinity of 
Woburn, Mass., on tlie sn.iiie dnte, beside one fat.alit,j-. 
six persons were injured and many buildings wreclied. 
The details concerning t>hese and ot.her storms of the 
month a.ppear at t,he end of this seckion. 

The dist.ribution of the average atmospheric pressure 
favored northerly winds over the cent.ra1 va1le;vs and 
most southern districts from Texas eastward. Over the  
Great Lakes and Ohio Valle?: t,he \;-inds were mainly 
from the west or southwest. Elsewliere they were chiefly 
variable. 

far lfig R er over the central valleys an f J  orthwest,, but 

southeastern Ala % aina, causing t,he loss of 18 lives and 

TEMPEIIATURE 

Probably the most pronounced chnngo froiii norninl 
condit.ions, in a month of many abnormalities, was thr 
widespread deficiency in teniperaturc, t~inbrnciiig iicnrly 
tlie ent.ire country and continuous to an unusual extent 
throughout the month. No previous October in the 
past 50 years or more has liad teniperatures so low 
on the whole over nearly all central a.nd northern dis- 
tricts from the Rocky Mountains castward, and t.he 
mininiuni readings for the month, most,ly nenr t.he end, 
were likewise the lowest ever obscrved over niuch of 
t.he same area. In some cilses, notably in Sout.li Dnlwt:-u 
and adjacent area.s, the lowest tern eratiires w r w  from 

Chart I11 shows the area and amount. of t.lie deficiency 
in temperahre as compmed with norninl 0ct.ober n h s .  
The only previous October in the past 50 years having 
similar tern erature condit.ions n-as in 1917, whic.li was 
slightly coo P er than the present October in a few south- 
ern localit.ies, t.hough the area of large negnt,ive dcparturc 
was not so extensive as in tlie present. 1iiont.h. Over 
the Florida peninsula and siiidl areas of tlie East. Gulf 
and South Atlantic States the month wns sl ight l  warmer 
than normal, and similnr conditions prevailed along the 
Pacific coast from central California to northern Wash- 
in ton. 

h e  first week was mostly warmer than norinn1 over 
the Southern States, a continuation of t,he condit.ion es- 
isting during September, but elsewhere. part.ic.ularly 
over the northern Great Plains and in t.he Northeast, 
this week was distinctly cold. For t.he 7-da period encl- 
ing October 13 temperatures cont,inued 7 ow over all 
northern district.s and t,he cold atlvancetl soutJiwarcl 
into the region where high temperatures Iittcl pcrsist,etl 
during the previous week, so that only siiinll areas of the 
Gulf and South Atlantic St.ates hac1 average tempcratures 
R preciably above the nornial. A iitirrow nren along the 
Jor th  Pacific coast also had averages sliglit.ly abovr 
normal, but, elsewhere the weck was iicarly continuously 
cold. 

The third week was on trhe whole again colclpr t,hm 
normal over all parts of the countrv, save from tlic? 
Gulf coast northeastward to the Middle ,It,lant,ic States. 
Over the central valley, Great, Plains, and Rocky Moun- 

5' to 15' lower t,han ever heforo o R served in Or.t.ober. 

tain sections the weekly averages ranged from 6' to 12' 
below normal. 

The final decade esperienced rapid weather chan es 

severest. and most wiclespread cold wave ever known in 
Oct.ober overspread the northern and central portions of 
this area. 

Tlie highst t cm cratures occurred usually during t,he 

tlie Gulf Rates where locally the readings were the 
highest, ever observed in October. Over the Atlantic 
coastf St.a.t,es, however. t,he warmest da s were the 16th 

t,mi erat.ures werc t,ho highest. ever experienced so late 

Frola the Rocky Mountains eastward the lowest teni- 
peratures werc ohserved nhnosts universally during t,ho 
srverc colt1 wa.w of the 3Sth-3 1st. Elsewhere t,liey 
occurred mrtin1.v on tlie llth-15th and 24tli-25th. 

The lowest temperatme observed was - 35' a t  a point 
iii Montana, and readings of - 15' to - 30' were reported 
frolii Iow.u, Nt.hrns!ia. mi l  the Datkot.as, and of zero or 
lower as far south 11s Missouri. Ttmiperatures below 
freezing were reported from soixe oint. in all the States 

d'e protection nirordeti the Nort>liern States west, of 
t.lio Rocky Mount~ttins frmi t.lie cold waves to the east- 
w d .  wits well illnst.r:itetl during the month. Imme- 
tliat.rly westn uf t.hc ~nount,nins in Idaho So was the lowest.. 
Siiiiilarly in eastern Wyomincr - XI' occurred, while west 
uf bhe divide in Utah and IdaKo it was nearly 30' warmer. 

cast of t,he Rocky Mountains and toward the end t a e 

first decade, the 7t f i and Stli being particularly warm in 

u u d  17t,li, when locally in North Car0 T ma and Virginia 

in t r le Inonth. 

( w e  t Florida, where the lowest o P ,served was 37'. 

PRECIPITATION 

Precipi t.n t.ion also showed abnoiinal -rariations ; most 
iinport ant, being blic early occurrence of phenomenally 
11cn~-y snou-fiill for Oct,ober in many part,s of the eastern 
t,yo-t.liircls i;f t.he country, and the tobal number of days 
with rain or snow over the same area., which in many 
iiist4nnces hroke Oct,ober records. 

Tlie total precipit,ation was in a few inst,ances in csccss 
o f  anv previously reported for Oct,oher, notably in por- 
tions of West Virginia and sout.liern California. On the 
ot,lier hand, in the far Northwest, and over central and 
iiort.liern Cdifornia t,he month was notably dry,. a tew 
lvcnli hies in tiit. former region liaviiiv as litt,le precipitation 
as in any previous October of recor8. There was a slight 
drficiency from t,he middle plains northeastward to the 
upper Lakcs and ovcr Florida and along tlie Souh  Atlantic 
CORS t,. 

Tlie plont,iful precipi tntioii over most districts was in 
sharp contrast to dliat of many of the niont,lis receding 

sln1t.hesst. oscept in n few localities of the southern A pa- 
Iwliinns, where prccipit,at,ion y~ barely sufficient to Eeep 
st.reltm flow #it. t.he level existing at, t-lio beginning of the 
nion th. 

Precipit.ation was far in escess of t.he normal over the 
lower Mississippi Valley and middle Gulf States, from 
Iowa and. Missouri east.-ard to t,he Atlantic coast and 
(n-er New England, and t,liere wa.s a marked excess in 
southern California. with moderate excesses over much 
of the western niountain regions. The I;rec.ipit,ation w-as 
well tlistrihut,ed through all vark of t-he nionth except in 
t.he fa r  West, where it. was liiiiited to a few dates only, n.nd. 
while far in escess of present requirements in many local- 
ities. and interfering greatly with out,door occupations? 
still it was needed to replenish the water supplies which 
liud become greatly depleted during the long drought. 

and very generally relieved the severe droug l? t in the 
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Several distrlcts flooded‘ tele bone and electric 
power service Interrupts$; traffic delayed; 
some dnmnge by IightninF. 

OOO panes of glass broken in greenhouse; other 
minor damage. 

Outhuildings. orchards, and timber d,amaged; 
milch corn Mown down. Path 112 miles long. 

30 h o p  killed by lightning: no other loss reported 
Buildings unroofed, chimneys hlown down; 

crops damnged to the nmount of 61.SOO by hall. 
Path 20 miles long. 

Houses, electric light and power lines damaged- 
Aside from hail damage, there was considerahle 

rain damage to gra es on vines. also to base- 
ment stocks of merctandise by Eooding. Path 
20 miles long. 

Corn in shocks damaged. trees uprooted and 
some fruit blown off; comninnication inter  
rupted locally. 

Insecure structures wrecked; plate glass windows 
broken; brauches torn from trees and shrub- 
hew. Live wire c a w d  1 death at Orange. 

Many small boats and several haTps wrecked 
on the Hudson; wlre service impaired: lb  boats 
valued at 551M.Orx) swept on rocks off Kings- 
land Point. 

Hews- property damage; apple crop sulfered 
severcly; much wire dsmnge; ulong roast ships 
held up and small rraft in trouhle. Many 
serious accidents ocrurred. 

Small home destroyed; other houses moved from 
foundations; trees damaged; storm covered 

about an acre. 
One person InJurerI at Pittshurg where storm 

was most severe; extensive property and crop 
(priocipdly cotton) dam.agc; damage by hail 
estimated nt $1.035.u00. 

hfany acres of cotton and fee! crops ruined; loss 
in  Hall Countv alone estimated at $l,OOO,OOO. 

Slight damage repbrtcd _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
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Nine persons injured in mining camp _ _ _ _ _ _ _ _ _ _  
Heavieat damage in Warren, Hart and Marion 

Countlea; 11 persons seriously and 33 slightly 

SNOWFALL RELATIVE HUMTDITY 

Houses moved from foundations; trees injured.. 
Hotel at Piedmont Springs damaged. trqes and , 

several houses blown dowp; communicatlon 
ham red. Five persans inlured nem Max- 
wellErn. 

Over most of the nort.hern and central districts from 
the Rocky Mountains eastward snow- was observed earlier 
than ever before known and the depths were the greatest 
of record for October. 

Monthly amounts ranging up to 2 feet or more were 
reported hom the eastern slo es and foothills of the 
Rocky Mountains from Colora B o to Montana, and from 
5 to 10 inches or more in portions of the Great Lakes? 
New York and New Englnnd. Farther south amount.s 
wexe usually less, but in practically all cases t.he dept.lis 
were far greater than ever before measured in October, 
and in many inst.ances it w-8s the first 0ccurrenc.e of record 

4 
5 

10 

10 

10 

1&11 

14 

in that month. 
In the vicinity of Washington, D. C., it is recorded 

_ _ _ _ _ _ _ _ _ _ _ _  _ _ _ _ _ _ _ _ _ _  _ _ _ _ _ _  1.500 Thunderstorm--. 
4-5 p. m--- 3,szO _ _ _ _ _ _  5O,,ooO Heayy hail and 

rain. 

_ _ _ _  - - _ _ _ _ _ _  _ _ _ _ _ _  - _ _ _  _ _ _  _ _  _ _ _ _  _ _  Wind.. - - - - _ _  - - - 
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . _ _ _ _ _ I  1 _ _ _ _ _ _ _ _ _ _  Sevprewind _ _ _ _ _ _  
_ _ _ _ _ _ _ _ _ _ _ _  _ _ _ _ _ _ _ _ _ _  5 _ _ _ _ _ _ _ _ _ _  Wind _____.______ 

and electrical. 
_ _ _ _ _ _ _ _ _ _ _ _  _ _ _ _ _ _ _ _ _ _  1 1 _ _ _ _ _ _ _ _ _ _  Wind. rain, snow, 

8:37 a. m-- __________I 5 1. ZIM Small tornado _ _ _ _  

i 
I 

that snow fell &n October 2z, 1853, to varying depths, 
Winchester, Va.? reporting a “remarkable snowstorm, 
10 to 12 inches,” and “deep snow” was reported from 
other points near-by. 

West of the Rocky Mountains snowfall occurred only 
at the higher elevations and the depths were not unusual 
for October. 

Over a narrow area along the entire Atlantic coast 
and including the Florida peninsula t,he average rela- 
tive humidity was slightly less t.ha.n normal, and similar 
conditions exist,ed along the Pacific coast from central 
California to Washington. Otherwise the relative hu- 
midity was above nornin.1 in all parts of the country, the 
excesses being conspicuously large in the regions with a 
corresponding deficiency in temp era ture . 

SUNSHINE AND CLOUDINESS 
Oc.tober is u.mnlly a mont,h of abundant sunshine, 

often attended by a hazy or slightly smoky condition of 
t,he atmosphere and generally assodated with moderate 
warmth, frequently consbituting a near return to summer. 
No such conditions were experienced during this month. 
The amount of sunshine in many sections was only a 
small fraction of t,lie possible, and clourly weather pre- 
dominated to an unususl degree over t,he eastern two- 
thirds of t,he country. Over t,he dist,ricte to westward 
of the R.ocky Mountmains, however, conditions were largely 
reversed and locally the amounts of sunshine were f a r  in 
excess of those usually received. 

SEVERE LOCAL HAIL AND WIND STORMS 
The table herewlth contains such data as have been recelved concerning srvere local stnrnis that occurred during the month. A more complete statemenl will appearln the Annual 

Report of the Chief of Bureau] 

Place 

Detrolt. Mich _ _ _ _ _ _ _ _ _ _ _ _  _ _ _  
Keokuk, Iowa. _ _ _  _ _  - - _ _ _  _ _ _  
Qevin (near), Iowa _ _ _ _ _ _ _ _ _ _  
QreenEeld Ill _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
Atlanta, hfo. - _ _ _ _ _ _  _ _ _ _ _ _ _ _  
Memphis, Tenn _ _ _ _  - _ _ _ _  - _ _  - 
Fresno (near), Calif _ _ _ _ _ _ _ _ _  

West Chesapeake Bay s e e  
tion. Md. 

New Jersey (northern half00 

New Ywk, N. Y., and VI- 
cinlty. 

New England _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  

Comite (near), La 

Southern Oklahoma _________.  

Fisher Hall Jones, and 
Chifdress Cbunties. Tex. 

Clarkesville, Tenn. _ _ _ _ _ _ _  - -. 
Alloway Perry Co KY-----. 
Warren ‘County :ortherat, 

into Estill CoAty,  Ky. 

Northern Michigan _________. 

Buffalo, N. Y. and vicinity-. 

Calhoun, Qa _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
Vermilion Parish La _ _ _ _ _ _ _ _  
Calhoun County,’Ala. (north 

part of). 

Allentown, Pa--. . _ _ _ _ _ _ _ _ _ _ _  
nerks County, Pa  _ _ _ _ _ _ _ _ _ _ _  

Width Loss Value of 

ife destroycd 
Date 1 Time 1 of path I 1 I property 1 ch:E;:r Of 

2 _ _ _ _  _ _  _ _ _  _ _  _ _ _  _ _  - - - _ _  _ _ _  - - _ _ _  - - ~ T h un d er s t or  in 1 I I 1 1 anddownpour. 

2-12mi - _ _ _ _ _ _  l,ZSZ,OOO 
hail. 

_ _ _ _ _ _ _ _ _ _  _ _ _ _ _ _  _ _ _ _ _ _ _ _ _ _  

19 _ _ _ _ _ _ _ _ _ _ _ _  _ _ _ _ _ _ _ _ _ _  _ _ _ _ _ _ _ _ _ _  Moderately high 
winds. 

Wind squall _ _ _ _ _ _ _  
Thunrlerstorm _ _ _ _  

Remarks 

~. 
injured. 

Many lake wharves damaged; elevator tower 
demolished‘ navigation mmpletely halted’ 
much d a m b e  to overhead wlres; trattic im: 
neded. 

T&s;wires and signs blown down; maximum 

Dwellings and barus damaged _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  wind vdo&y 74 miles. 

. -..- _. -. 
Orchards considerably lnfured; telephone nud 

telegraph communication Interrupted; light- 
ing system temporarily out 01 use. 

Much minor daniage reported _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  

Authority 

Free P r s s  (Detroit, Mlch.) 

OEicial. U. 8. Weather Bu- 
reau. 

Do. 

DO. 
Do. 

DO. 
Do. 

Do. 

Official, U. S. Weather 
Bureau. 

Boston Tramr ip t  (Mass.). 

Boston Transcript (Mass.). 
Hartford Courant (Conn.): 

)mcial. U. 8. Weathex 
Bureau. 

Do. 

Offlcial, U. 8. Weather 
Bureau. 

Do’ 
Do. 

OWcial U. S. Weather Bu- 
reau’ Ludington Daily 
N e k .  (Mich.1 

Dfflcial U. S. Weather Bu- 
reau. 

Do. 

Do. 
lnniston Star (Ala.) 

1 Yards when not otherwise speciEed; “mi” signlRea milas. 


